Summary. We construct a tractable 'fundamental' model of money with equilibrium heterogeneity in money balances and prices. We do so by considering randomized monetary trades in a standard search-theoretic model of money where agents can hold multiple units of indivisible 'tokens' and can offer lotteries on monetary transfers. By studying a simple trading pattern, we can analytically characterize the monetary distribution. Interestingly, such distributions match those observed in numerically simulated economies with fully divisible money and price heterogeneity.
Introduction
A classic question in monetary theory concerns the effect of money creation in economies when there is a non-degenerate distribution of money holdings (e.g. Bewley, 1983) . Recent work has explored this question within the context of models based on the Shi-Trejos-Wright monetary search models where money has a 'fundamental' allocative role. Molico (1997) , Deviatov and Wallace (2001), and Berentsen, Camera and Waller (2003) are such examples.
The main difference of the approaches followed in these papers lies in how the authors set up their models in order to study the non-degenerate monetary distributions that arise. These modeling choices affect the extent and the cause of nonneutrality in the model. Molico (1997) studies a model of fully divisible money and goods using numerical methods. The key result is that lump-sum monetary injections are non-neutral due to redistributive and real balance effects. A second approach has relied on analytical methods in models with manageable-although The paper has benefitted from insightful comments of two anonymous referees, whom we thank. We also thank participants at the conference "Recent Developments in Money and less general-distributions of money holdings. By considering a model where agents can hold at most two indivisible tokens, Deviatov and Wallace (2001) show that money is non-neutral as it affects the quantities traded and the frequency of trading. Berentsen, Camera and Waller (2003) consider fully-divisible money and goods but focus on simple (two-point) distributions.
1 Changes in the money stock are neutral but changes in the money growth rate affect the distribution and the quantities traded.
This study complements this literature by proposing a model where we relax the indivisibility of money along two dimensions. Agents can hold multiple units of indivisible money, as in the divisible-goods framework of Camera and Corbae (1999). We augment it by allowing agents to engage in randomized monetary trades, as proposed by Berentsen, Molico and Wright (2002) . The possibility to offer lotteries on money transfers further relaxes the indivisibility of money because it allows flexible monetary offers. This cures some of the inefficiencies arising from the indivisibility. We say 'some' because only average expenditure is affected -actual expenditure remains subject to nominal rigidities since the money is either spent or not.
We focus on an equilibrium where it is in every agent's best interest to engage in 'small' nominal trades. To capture this notion we consider the following spending pattern. Buyers spend no more than one token per trade and spend it with a probability less than one. This leads to a tractable analytical characterization of the equilibrium distribution of money and prices, using three parameters: the initial supply of money, the curvature of preferences, and the agents' storage capacity. The use of lotteries leads to analytical tractability mainly because in equilibrium traded quantities do not dependent on the initial quantity of money (they only depend on preferences), and every single-coincidence match leads to exchange.
The flexibility in monetary offers allowed by lotteries improves the efficiency of the decentralized monetary solution along the intensive and extensive margins. It expands the set of nominal offers and so it lessens bilateral trading inefficiencies (e.g. see Berentsen and Rocheteau, 2002) . However, it cannot entirely eliminate them, due to equilibrium heterogeneity in valuations. Furthermore, the use of lotteries amplifies the beneficial distributional effects possible in models with multiple money inventories (e.g. see Camera, 2003) . This raises the volume of trade, by lowering the fraction of agents who cannot buy or sell, and it also improves bilateral trading efficiency, by lowering the dispersion in valuations. A key result is that, within the equilibrium we study, changes in the initial money stock only affect the extensive margin -the lotteries adjust to keep the quantities traded in each match unchanged.
The most striking result, perhaps, is that even under this simple trading pattern, the density function of money is hump-shaped, with few agents holding little or too much money. This is interesting, as this shape closely resembles that seen to
